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1. EXECUTIVE SUMMARY 

Between September 11 and 27, 1985, Mobile Air Monitoring Unit #1 of 
the Air Resources Branch undertook an air quality survey in the vicinity of 
Breslube Enterprises Limited in Breslau, Ontario. A new vacuum distillation 
system had been brought on-line at this waste oil re-refinery complex and it was 
thought that the air quality had improved because of this installation. 

Thirty-two monitoring periods comprised this survey and approximately 
333 hours of common contaminant data and 31 gas chromatographic samples 
were acquired. 

For all the measurements of the contaminants that could be directly 
attributed to the gaseous emissions from this re-refinery, similar concentrations 
or lower concentrations were measured as compared to the results reported for a 
survey using the identical sampling methodology carried out in October of 1984. 
In particular, comparable low level concentrations of total reduced sulphur 
compounds, carbon monoxide, oxides of nitrogen and ozone were determined 
whereas a definite decrease was noted for the concentrations of sulphur dioxide 
(in 1985, the maximum 30-minute average ground level concentration was 0.072 
ppm (parts per million) whereas in 1984, it was 0.299 ppm) and average total 
hydrocarbon loadings as determined from the GC analyses. In 1985, the average 

o 

loading was 254 ug/m (micrograms per cubic meter) whereas in 1984, t^e 

3 
average loading was 498 ug/m . 

With respect to the concentration magnitudes of these common 
contaminants and the organic compounds detected downwind of this re-refinery, 
no exceedances of the applicable Environmental Standards, Criterion or 
Guidelines were recorded, although some sulphurous odours were perceived. 

However, some high concentration levels of oxides of nitrogen were 
recorded during this survey (the Environmental Standard was exceeded during 
two separate monitoring periods) but the source was deemed not to be the re- 
refinery but vehicular traffic. These high concentrations occurred during the 
early morning hours and were concurrent with the arrival of plant personnel or 
movement of several tanker trailers in the plant area. High concentrations of 
carbon monoxide and near background concentrations of sulphur dioxide support 
this source statement. 
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2. INTRODUCTION 

At the request of the West Central Region of the Ministry of the 
Environment, Mobile Air Monitoring Unit #1 (MAMU #1) of the Air Resources 
Branch undertook an ambient air quality survey in the vicinity of Breslube 
Enterprises Limited in Breslau, Ontario between September 11 and 27. The air 

quality in the vicinity of this waste oil re-refinery complex was thought to have 
improved since a new vacuum distillation system had been brought on-line. 
Utilizing essentially the same sampling methodology as was used during the 1984 
air quality survey of this same re-refinery (ARB report # 035-85- AQM^, the 
results obtained during this period were to be compared and hopefully an 
improvement in air quality would be evident. 

MAMU #1 contains analyzers for the continuous measurements of ground 

level concentrations (glc's) of a wide variety of common contaminants (such as 

carbon monoxide (CO), sulphur dioxide (SOn), total reduced sulphur compounds 

(TRS), oxides of nitrogen (NO ), ozone (0«), etc.) and a complete set of 

x «j 

meteorological parameters such as wind speed and direction, humidity, 
temperature, solar radiation and barometric pressure. All of these analyzers 
were operative during this survey and in addition, since specific hydrocarbon 
were also requested, gas chromatographic (GC) analyses were carried out on a 
number of discrete 30-minute ambient air samples. The analyses/measurements 
of organics (some being odourous compounds) were performed by a dual capillary 
column gas chromatograph (GC) prefaced by a cryogenic trace organics 
preconcentrator. In addition, total hydrocarbon monitoring was also 
accomplished by another dedicated instrument housed in MAMU #1. This being a 
dual flame ionization detector system capable of monitoring, on a continuous 
basis, total hydrocarbon concentrations along with its methane and non-methane 
hydrocarbon fractions. This latter instrument was used as a quantative backup 
for the GC sampling and analyses. 

Thirty-two monitoring periods (MP's) comprised this '85 survey and 
approximately 333 hours of common contaminant air quality data and 31 GC 
samples were acquired. Eleven of the monitoring periods (sites) were at the 
Municipal Laboratory on Highway 17 approximately 2 km south of Breslube 
Enterprises (289 hours of data were acquired at this site), 16 were situated close 
to off plant property and downwind of Breslube Enterprises (38 hours of data and 
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29 GC samples), and 5 were upwind (6 hours of data and 2 GC samples). The 
monitoring periods, sites and source locations comprising this survey are shown 
on Map #1 and in Table #1. 

Tlie instrumentation of MAMU #1 is presented in Table #2. 
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Map #1 

Breslau 1985 Ambient Air Quality Survey 
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MONITORING PERIODS '85 BREBLUBE SURVEY 
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TABLE #2 



THE INSTRUMENTATION OF MOBILE AIR MONITORING UNIT #1 



Instrument 



Manufacturer 



Analytical Full Scale 

Technique Sensitivity 



THC, CH4, 
TH-M analyzer 



H23 , B02 , NO>i 
•sources 

TRS/GC2 
anal yzer 

NOx , NC2 , NO 
anal yzer 

CD analyzer 



03 analyzer/ 
source 

CO & THC 
sources 

UJ a s 

Ch r cm a t eq r ap h 



Ingeni eur- 
Produkt i ons-Gruppe 
Munch en (IPM> RS-t 

Hartmann & Erauri 
Pru fgasqenerator 

Monitor Labs BS50 
c/w ML 3770 

Monitor Labs 3343 



Thermo Electron 
P43 

Dasibi 1333-AAS 



Mathescn 



HP 5333 Dual 

Cap ill ar y Co I umn 



Dual flame 
i oni z at l on 



N/A 



50 ppm THC 
(as CH4) 



N/A 



Fluorescence 1.0 ppm SO! 

2.5 ppm TR' 

Chemi- 1.3 ppm NC: 

Lum i n esc en c e i as NG2 5 

Gas Filter 103 ppai CO 
Correlation 



V 

Absorpt i or, 

Compressed 

Gas 



1.3 pern L 3 



N / H 



Flame I en- as set per 
i z at ion De t . c a .". i b r a t i ji 



Instrument 

#•* Wind speed 

*•* Wind direction 

Temperature 

Humi d i by 

Barometric pressure 

So I ^r Rad i at i on 



Met eor o 1 og ical Instr umen t at i on 
Manufacturer 
Lamb r sent GmEH 
Lambrecht GmSH 
Weather Measure CWMJ T621 
WM-HM-1 IP 
WM-BM73-B242 
WM Star P\ ran erne ts-r 



deqr aes 
degrees Cs '. si ; 

absolute %■ '„ 

mi 1 1 l baf 'I 

mi 1 1 i watts , :.■■. 



** These instruments are Located on hop 



1 m e tra r e t r a e t a b 1 e 
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3. RESULTS 

3.1 Monitoring at the Municipal Laboratory 

As can be seen from Table #3 (data summary for the common 
contaminants), low and/or near background concentration levels were measured 
for all of the 289 hours of common contaminant data acquired at this site. For 
example, the overall arithmetic mean and maximum 1-hour average glc's of CO 
were 0.47 and 1.62 ppm respectively; of TRS, they were 0.002 and 0.003 ppm; of 
S0 2 , they were 0.006 and 0.034 ppm; and for NO , they were 0.02 and 0.16 ppm. 

Since low concentration levels were measured at this Lab site, this site 
was also considered to be an 'upwind' site for this survey. The 
wind/concentration frequency rose for non-methane hydrocarbons (ref. Graph #2) 
lends credence to this statement since it clearly shows that although one of the 
dominant wind directions was northeast (pointing to Breslube Enterprises), the 
non-methane hydrocarbon concentrations appear to be ubiquitous. Another 
important point noted in this graph was that for approximately 80% of the time 
that data was being acquired at this site, the winds were essentially calm or at 
speeds less than 3 km/hr. This point is also evident in the concentration/time 
graph (Graph #1) of the merged data set of all the data acquired at this site. As 
a matter of fact, the maximum 30-minute average wind speed never exceeded 15 
km/hr as measured at this site. 

Owing to the low non-methane hydrocarbon readings acquired at this 
site, no GC sampling was undertaken. 

It should be mentioned that the weather during this 3-week fall period 
was exceptional. That is, no significant weather system pushed through this 
area; the days were normally bright and sunny; the winds were light to moderate 
(usually below 15 km Air); and the only meteorological condition that would give 
rise to any significant ground level concentrations was nightime cooling or the 
nocturnal inversion condition. The word 'would' is used above because when the 
monitoring was carried out close to Breslube Enterprises Limited under this 
meteorological condition, unusual low concentration levels were measured for 
the contaminants. This was due to the fact that the plant was shut down for 4 
consecutive davs in the middle of this survey - i.e. from the weekend of 
September 15th till noon op September 19th and this fact wasn't relayed to the 
field staff until after the monitoring was completed. Additional early morning 
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monitoring was carried out after September 19th, but low concentrations were 
still measured (these results will be discussed in the later sub-section - 
Downwind). 

3.2 Upwind Monitoring 

As noted from the common contaminant data summary table (Table #3), 
essentially identical concentration levels were measured at the 5 upwind sites as 
compared to those reported for the Municipal Laboratory site. That is, all 
concentration levels were low and at or near background levels (reference 
concentration/time graph (Graph #3)). 

Two GC samples were acquired at these upwind sites and the analyses 
proved them to be very clean. As can be seen from the GC summary table 
(Table #4), the average total hydrocarbon loading was only 58 ug/m 
(micrograms per cubic meter) with the alkane fraction comprising approximately 
23% of these loadings and the aromatic fraction 77%. The number of specific 
organics identified was only 16 and these accounted for 80% of the total peak 
area eluted on the chromatograms. 

3.3 Downwind Monitoring 

As noted in the common contaminant data summary table (Table #3), 
only the ground level concentrations (glc's) of the oxides of nitrogen (NO „) were 
deemed to be significant during the monitoring carried out downwind of Breslube 
Enterprises. For the other common contaminants, no exceedances of the 
applicable Environmental Standards or Guidelines were measured - for example, 
the maximum 30-minute average glc's of CO was 8.53 ppm; of TRS 0.008 ppm; of 
S0 2 0.072 ppm; and of 0„ 0.07 ppm. 

For the oxides of nitrogen, the overall average glc was only 0.07 ppm 
whereas the maximum 30-minute average glc was 0.30 ppm - the applicable 
Environmental Standard is 0.025 ppm. Upon closer examination of these 
measurements, these elevated concentrations were recorded during the early to 
mid-morning periods of September 17 and 25th. The re-refinery was 'shut-down' 
on September 17th (see Section 3.1) and the non-methane hydrocarbon and 
carbon monoxide maximum 30-minute averages were 1.68 and 2.2 ppm 
respectively. A strong nocturnal inversion had developed overnight and there 
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was considerable heavy truck (vehicular) traffic in the yard during these early 
morning hours. The maximum concentrations of NO were recorded between 
7:30 and 8:00 am. No sulphur dioxide was measured at this time - i.e. these 
concentrations ware less than 0.005 ppm. Thus the most plausible source of 
these high NO concentrations was not the re-refinery but vehicular traffic. By 

X 

noon, these concentrations had decreased to 0.10 ppm and the maximum 30- 
minute average concentrations of CO were less than 1 ppm. A very similar 
situation occurred on September 25th. Another strong nocturnal inversion was 
present but now the plant was in "full" operation. MAMU #1 was positioned near 
the main entrance to Breslube Enterprises on Highway #17 and data was acquired 
commencing at 6:21 am. MAMU #1 remained at this site for approximately 3.5 
hours and during this time, two episodes of high NO and CO readings were 
recorded. The first occurred just after 7 a.m. (the maximum 30-minute average 
glc's of NO and CO being 0.28 and 8.5 ppm) and the second occurred between 8 

A 

and 8:40 a.m. (the maximum 30-minute average glc's of NO v and CO now being 
0.30 and 8.2 ppm). The maximum 30-minute average glc of S0 2 recorded at this 
time was only 0.01 ppm. Again the most obvious/plausible source of CO and NO 
was determined to be vehicular traffic (the arrival of plant personnel and the 
tanker trucks). By noon, these concentrations had decreased to the 0.08 (NO ) 

X 

and 2 ppm (CO) level. It should be mentioned that the air Quality Criterion for 
CO (i.e. 30 ppm) was not exceeded during this survey, thus it was deemed not to 
be a problem in this area (albeit some 30-minute average glc's were in excess of 
the Environmental Standard of 5 ppm). 



As noted in Table #4, 29 GC samples were acquired downwind of 

Breslube Enterprises Limited. From these samples, the average total 

3 
hydrocarbon loading was only 254 ug/m and on the average, the alkane fraction 

3 
comprised 43% (110 ug/m ) of these loadings and the aromatic fraction 37% (94 

3 3 

ug/m ). The chlorinated organics accounted for only 9% (22 ug/m ) of these 

total loadings. Although the GC had the capability of identifying up to 126 
different hydrocarbons, the average number of compounds identified was only 49 
and the average area percent identified for all peaks eluted on the 
chromatograms was 63%. 

From the more detailed GC summary table (Table #5), the average 
loadings for the common alkanes (i.e. propane, butane, 2-methylbutane, pentane 
and hexane) ranged from 5 to 35 ug/m . The more dominant aromatics were the 
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BTX's (i.e. benzene, toluene and xylenes) and their average loadings were 

3 
approximately 20 ug/m . For 1,2,4-trimethybenzene, it was detected in only one 

3 
GC sample and its loading was 46 ug/m . Thus for all organics detected in these 

29 GC samples, the loadings were less than the applicable Environmental 

Standards, Criterion or Guidelines. 
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Table #3 



BRESLAU '95 AMBIENT AIR SURVEY 

DATA SUMMARY 

FOR THE 

COMMON CONTAMINANT DATA 
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I of MP's 11 5 14 
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Table #4 

SUMMARY OF 
SA5 CHROMATOGRAPHIC DATA ACQUIRED BffiUXS BRE3LAJ '33 S'JR'% EY 



wmm samples 



LpyiND SMPIES 



NUMBER 
OF 
AVERAGE ^AXlMUn SAMPLES 



n.riBER 
AVEHA6H :h:'-LE5 



Total CosQcunds Identified 
'otai I of Peaks 
Total Area cf Peaks 
Arsa cf Identified Peaks 
Area I Identified p eaks 

Tctai hydrocarbons uc/i3: 
Alkar.es ug/a3 
Cyciaaikanes iQ/s3 
Alkenes uq/a3 
Cyclcal ker.es uc/a3 
Alkynes ug/s3 
Arosatics feg/*3 
Ihlorip.ateo akanes u§/3« 
Chlorinated alkenes uc/s3 
Chlorinated aroiatics ac/*3 



ft 


73 


i «« 


TV 


3130.4c 


I473£.:o 


4339.26 


1 Mlf< i- 


o3 


92 


234.2 


1362.3 


113.1 


513.3 


11.1 


=7.1 


16.3 


91. S 


1.3 


7.4 


1.1 


3.2 


93.7 


625.1 


12.6 


=1.4 


:.o 


21.6 



5.9 



_■ J ■ - 



11 
'A 

1- 

29 
29 

:i 

29 

:? 

29 

29 

29 
29 



16.33 
32.22 

195s. 43 
1335.32 

70 Si 
/ ~ • Ui 

5 T .7- 
'1.25 



*5 ?£ 



Taluene:Et.Vyiber:era 
:en:ene:E:hvlten:ene 
(yi anas: Ethy ibenzane 
Etr,vlbenzene:Etr.yl benzene 



4.9 
3.7 

4.7 
1.3 
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Table #5 



3AS CHRCHATOSRArruG DA'A AGSuiRED D.RINS '35 5SE3LA^ HiSVtY 



-cwnwind zr Sreslube 



af 
Average tfaxiaua Saasies 



PROPANE 
CHLOROHfTKftSE 

2- ? <ETHYL :, RGP«N£ 

1-3UTENE 

1 , 3-3UTADIENE 

3UTANE 

3-ME7HYL-1-BUTENE 

2-METHYL3UTANE 

L-PtNTEHE 

PENTANE 

2-HETHYL-i ,3-B'jTADIENE 

'RANS-2-EN7ENE 

CI3-2-PEN _ ENE 

DICHL0RGHE7HANE 

2-^ETHYL-:-3uTENE 

2,2-:):?1ETHYL5U~ANE 

-ME7HYL-1-PEK7ENE 

3-.iETHYL-l-?E:iTENE 

CYCLOPENTANE 

2,3-DI^ETHYL3UTANE 

2-J*ETHY , J J £H*SK€ 

S-SET'iYLPENTANE 

L-HEXEHE 

CI3-1,2-D:GFLGR0E7HENE 

2-CHLCRGBUTANE 
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4. CONCLUSIONS AND COMPARISONS 

Lab and Upwind Measurements: 

Approximately 289 hours (11 monitoring periods) of common contaminant 
data were acquired at the Municipal Lab and approximately 6 hours (5 monitoring 
periods) of common contaminant data and 2 GC samples were acquired upwind of 
Breslube Enterprises Limited. For all of this air quality data, low or near 
background concentration levels were measured. For example, the overall 
arithmetic mean and maximum 30-minute or 60-minute average ground level 
concentrations (glc's) of CO were 0.5 and 1.5 ppm respectively; for TRS, 0.002 
and 0.003 ppm; for S0 2 , 0.006 and 0.034 ppm; for TH-M, 0.29 and 1.18 ppm; for 
NO , 0.03 and 0.16 ppm; and for O3, 0.01 and 0.08 ppm respectively. In 1984, 
the maximum 30-minute average glc's of S0 2 , TRS, NO x and 3 as determined 
at the upwind and lab sites were 0.005, 0.002, 0.04 and 0.08 ppm respectively. 
Thus excellent agreement was obtained for the upwind and lab site 
measurements of the common contaminants during both of these years. 



For the 2 GC samples acquired upwind of Breslube Enterprises, the 

3 
average total hydrocarbon loading was only 58 ug/m with the alkane fraction 

3 
accounting for 19% (11 ug/m ) of these loadings on the average and the aromatic 

3 
fraction 67% (39 ug/m ). In 1984, the upwind total hydrocarbon loadings ranged 

3 
from 20 to 165 ug/m and the most variable fraction was the aromatics 

(accounting for up to 90% of these loadings). Thus once again, good agreement 

was achieved between these two surveys for upwind measurements of volatile 

organic compounds. 



Downwind Measurements: 

Approximately 38 hours (16 monitoring periods) of continuously 
monitored common contaminant data and 29 30-minute GC samples were 
acquired in the vicinity of and downwind of Breslube Enterprises. 

For the common contaminant data, only the ground level concentrations 
(glc's) of the oxides of nitrogen appeared to be a problem in this area. The 
Environmental Standard for NO (i.e. 0.25 ppm) was exceeded during two 
separate monitoring periods but the source was deemed not to be the re-refinery 
but rather the vehicular traffic in the vicinity of this complex. The 
meteorological conditions (namely nocturnal inversions), the time of day 
corresponding to shift change or arrival of a large number of tanker trucks, the 
corresponding increase in CO concentrations (up to 8.53 ppm for a maximum 30- 
minute average glc) and the absence of any significant S0 2 or TRS 
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concentrations support this source statement. At all other times, the glc's of 
NO were less than 0.08 ppm. In 1984, vehicular traffic was not a problem and 

A 

the downwind maximum 30-minute average glc of NO was 0.04 ppm. In 1984, 

x 

the CO glc's were in the range of 1 to 2 ppm. 



For sulphur dioxide, the maximum 30-minute average glc was only 0.072. 
The applicable Environmental Standard is 0.30 ppm and in 1984, the reported 
maximum 30-minute average glc was 0.299 ppm. Thus in 1985, a significant 
decrease in SO« concentrations was noted. 

Although similar glc's of total reduced sulphur compounds were measured 
in '85 as compared to the T 84 results, higher peak values were measured in '85. 
The maximum 30-minute average glc determined in '85 was 0.008 ppm and the 
maximum 1-minute average glc was 0.048 ppm. In 1984, the maximum 30- 
minute and 1-minute average glc's were 0.003 and 0.018 ppm. The odour 
threshold for reduced sulphur compounds is approximately 0.005 ppm. Thus some 
reduced sulphurous odour was perceived and present but the Environmental 
Standard of 0.027 ppm (as set for a kraft pulp mill environment and thus used 
solely as a benchmark for this survey) was not exceeded. 

On the average, 49 different organic compounds were positively 

identified and quantified in each of the 29 GC samples. The average total 

3 
hydrocarbon loading was only 254 ug/m but ranged up to as much as 1362 

3 
ug/m . (In downtown Toronto, the average total hydrocarbon loadings under 

3 
inversion conditions would range up to 3 or 4,000 ug/m .) In 1984, the total 

3 

hydrocarbon loadings ranged up to 1544 ug/m and the average loadings from the 

3 

16 samples was 498 ug/m . Thus in 1985, a decrease of almost 50% was noted in 

the total hydrocarbon loadings as compared to the 1984 results. In 1985, the 

average alkane and aromatic fractional loadings were almost identical (110 and 

94 ug/m respectively). In 1984, the average alkane/aromatic fractional ratio 

was approximately 2:1. In 1985, the average loadings determined for the 

3 
chlorinated organics was only 22 ug/m . In 1984, the maximum loading of 

3 
chlorinated organics was 48 ug/m . 



For the individual common alkanes, comparative loadings were obtained 
in 1984 and 1985 (each being below 50 ug/m ). For the aromatics, the BTV 
(benzene, toluene and xylenes) average loadings were all less than 20 ug/m 
whereas in '84, the toluene and xylenes were of this same magnitude, but 
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3 
benzene was found at a loading of 175 ug/m - although this latter organic 

compound could not be directly attributed to the emissions from this re-refinery. 

3 
In 1985, the maximum loading of isobutane (2-methylpropane) was 12 ug/m 

3 
whereas in 1984, its maximum loading was 450 ug/m . In 1985, the maximum 

loading of 1,1,1-trichloroe thane was 10 ug/m whereas in 1984, its maximum 

3 
loading was 300 ug/m . In 1985, tert.-butybenzene and 1,2,4-trimethylbenzene 

co-eluted on the chromatograms and since they had similar retention indicies, 

the specific quantification of these two organics was somewhat ambiguous. 

Nevertheless from the results of this survey, the maximum loadings for these 

3 
two organics was determined to be less than 75 ug/m . In 1984, the reported 

3 
loading of 1,2,4-trimethylbenzene was 240 ug/m . 



In summary for all of these organics measured in 1985, the alkane and 
aromatic fractions comprised over 80% of the total hydrocarbons detected (same 
as in 1984) and no applicable Environmental Standard or Guideline was exceeded 
for any of the individual compounds. The concentrations of most organics and 
chlorinated organics were considerably less in 1985 than 1984. 
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